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Cultivating a Community of STEM 
Polymaths at UNG
Sarah Formica, Royce Dansby-Sparks, Margaret Smith, Gregg Velatini 
Departments of Physics, Chemistry, Biology, & Mathematics 
University of North Georgia, Dahlonega
Funded through a 2015 STEM Innovation Grant
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Alhazen:
“What is a polymath?!” 
Italian Renaissance 
painter, inventor, engineer, 
astronomer, anatomist, 
biologist, geologist, 
physicist, and architect.
From slavery to 
agriculturalist, botanist, 
scientist, educator, 
artist, musician, and 
inventor.
Iraqi scientist, physicist, 
anatomist, physician, 
psychologist, astronomer, 
engineer, inventor, 
mathematician, 
ophthalmologist, 
philosopher, and theologian.
American politician, 
author, printer, 
scientist, and inventor.
English polymath with 
notable contributions to 
the fields of vision, light, 
solid mechanics, energy, 
physiology, language, 
musical harmony, and 
Egyptology.
http://www.johnchiappone.com/polymaths.html
A polymath, she wrote 
on astronomy, 
mathematics, physics, 
chemistry, mineralogy, 
and geology, among 
other subjects.
http://www.newworldencyclopedia.org/entry/Polymath
We Need More Polymaths in Georgia
Kauffman Foundation: GA excels in fast-growing companies, fares poorly in 
producing knowledge-workers 
Needed to compete in major national economic trends that require science-
based innovation  
New Economy Index:  GA does well in growing firms, middle of the road in IT 
professionals, scientists, and engineers, lowest in educating and importing the 
much-needed technical and scientific workforce 
(Atkinson and Andes 2010)
http://x-laboratory.org/
Journal of Chemical Education, 2002, 79, 837 - 844
Disciplinary   
Of or relating to a particular field of study (Merriam-Webster) 
Interdisciplinary  
Transferring knowledge from one discipline to another. Allows researchers to inform each 
other’s work and compare individual findings. (Washington Univ. School of Medicine) 
Transdisciplinary  
Collaboration in which exchanging information, altering discipline-specific approaches, sharing 
resources and integrating disciplines achieves a common scientific goal (Rosenfield 1992)
The Specs
STEM 1002L 
Catalog Description: Transdisciplinary, inquiry-based laboratory curriculum 
focusing on major themes and concepts in biology, chemistry and physics with 
an emphasis on their integrated applications in modern, quantitative research. 
Satisfies course requirements for BIOL 1108L, CHEM 1212L, and PHYS 1112L 
or PHYS 2212L  
3 credit hours
Course Objectives and Learning Outcomes
Develop quantitative, transdisciplinary reasoning skills 
Gain experience with cutting edge techniques spanning Biology, Chemistry, 
Physics and Mathematics 
Foster creativity through oral and written communication appropriate for 
technical STEM fields 
Advance fluency in the scientific method

QLRA
Number sense, reading and interpreting graphs, basic probability and statistics, and 
reasoning  
Instead of procedural, algorithmic questions; more involved reasoning, critical 
thinking questions 
Tests quantitative literacy, using numbers in meaningful sentences rather than just 
computation  
Postulate possible explanations for statistics rather than use traditional logic games 
It’s About Big Ideas
Harnessing Light’s Energy 
DNA Analysis 
Efficiency of Biofuels 
Optical Spectroscopy, Absorption Spectroscopy, Photovoltaics
Gel Electrophoresis: Electric and Drag Forces, Buffers, PCR
Paper => Glucose, Glucose => Ethanol, Distillation, Combustion
R
Language and environment for statistical computing and graphics 
Open source statistical language 
Scientists use R to solve problems in fields ranging from computational 
biology to quantitative marketing





Build Your Own Spectrometer
Single-Slit and Double-Slit Diffraction, Diffraction Gratings 
d sinθ = mλ 
Box Spectrometer Kit 
Wavelength measurements from a variety of light sources 
Hydrogen, Helium, Neon, LEDs, White Light with Colored Filters, etc…
http://labman.phys.utk.edu/phys222core/modules/m9/interference.htm
Absorption Spectroscopy
Beers Law
Beers Law
Cindy Bell-Hulsey, Parker Jordan, Brian Hales, Arizona York (2016)
Cindy Bell-Hulsey, Parker Jordan, Brian Hales, Arizona York (2016)
Chromatography and Chlorophyll Absorption
Chromatography and Chlorophyll Absorption
Alex Diodati, Seth Shirley, Lauren Staniewicz, Renee VanHorn (2016)
Alex Diodati, Seth Shirley, Lauren Staniewicz, Renee VanHorn (2016)
Anna Hammond, Jessica McCaleb, Andrew Davis, Mark Handley (2016)
Anna Hammond, Jessica McCaleb, Andrew Davis, Mark Handley (2016)
Photovoltaics and Hydrogen Fuel Cells
Photovoltaics and Hydrogen Fuel Cells
Photovoltaics and Hydrogen Fuel Cells
Campbell Baldwin, Caroline Brown, Wes Robinson, Preston Weeks (2016)
Cindy Bell-Hulsey, Parker Jordan, Brian Hales, Arizona York (2016)
Paper Titles for Paper 1
Biomimicry of Solar Cells to Plant Leaves in Their Absorbance of Sunlight 
Sarah Adams, Staci Young, Tyler Kostun, Nicholas Ehmann 
Examining Light as a Sustainable Source of Energy 
Campbell Baldwin, Caroline Brown, Wes Robinson, Preston Weeks 
The Absorbance of Light in Edible Plants and how it affects Caloric Potential 
Alex Diodati, Seth Shirley, Lauren Staniewicz, Renee VanHorn
2nd Big Idea: Gel Electrophoresis
Gel Electrophoresis
What’s To Come…
2nd Paper on DNA Analysis or related topic 
3rd Big Idea: Efficiency of Biofuels 
Paper => Sugar => Refractometry => Fermentation => Distillation => 
Combustion 
3rd Paper 
Oral Presentation and Poster on one big idea (one of their papers)
In the Future …
Break down discipline silos 
Transdisciplinary learning from the start 
Need to design STEM 1001L (BIOL 1107L, CHEM 1211L, PHYS 2211L) 
Transdisciplinary lecture courses, STEM Living-Learning Communities, …  
Inspire more students to pursue careers in STEM, contribute to GA’s 
technical and scientific workforce 
http://www.business2community.com/digital-marketing/are-you-still-
doing-your-digital-marketing-in-silos-01382901#HqmSpYfhXbJWziqI.97
